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C12N 1/16 

[^go| §gj °eh , oi^&i & aiem n 0^11 ssoi- 

^sxk n AIIS §J £PI B^S°I £> h S 

[^•gsi gggg] Protein with the hydrolysis of mutan, inulin and levan, gene 

encoding said protein, the expressing host cell and methods 
for producing said protein 

£J£&t 
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[<=>@&is] 502-801 

[^^] a-^#^A| M=P- SSi 576-10SXI 

[^3] KR 

[^Al-S^] S 1 ? 

KCTC 10574BP 
[^BfgJXH 2003.12.24 

[AHS^H^] 4 
[*|X|] =SlS XII422S] Ti^Oil 2| & ii, ^81 B Xil60^E°l ^3011 SI 

^^seiMieiJoii^: (en 

Pl^fiS] 30 a 38,000 S 

[^^tae] 0 e oa 

0 a 0 a 

teJAhS^S] 10 S 429,000 €1 

467,000 S 
^H2J (70%a-S) 
[g,^? 140,100 S 

[§!¥AHf|] 1. Dl^^l^eSAH_1S 
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*H§-& 7>*M, Ir-g-^ g Bim^- £r*fl^Kr Jl^, Zl lit S^Kr 

-fj-^l-, ^-71 -R-^i^m *3l*Hr 451 5£tb ^71^1 

tifl<#*Hr #7)1, ^-7] ^l^H lit ^^Rr ^74] ^ ^T"€€ ^l^Kr ^T^l 

♦ 5£^Rr ^^H&l-vilo] S 7>*H ^jzj- ^-g-^ #^^1 ^MS , 31 

^efl cqtSfl Jl^^ -f^tb #5^-3. ^ ^1^ #B}-3. 7}*\ *1 
£ la 
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^-71 ^3:^^^ ^S^> U*^ {Protein with the hydrolysis of mutan, inulin and levan, gene 
encoding said protein, the expressing host cell and methods for producing said protein} 

£ la, BlawMAfl^ ^n°](Lipomyces starkeyi)^ LSD1 & 

^1 o]M. =1^-5}^ 2052 bp^ cDNA 

£ 2^ 7f^ JLr^(LSD)^ ^ tfl^- p h^ 

£ 3^r 7}^- &n "^(LSD)^ ^ tfl^r <^i£ 

£ 4^ 7fls^- « pYLSDl-^1 -g-^^ 7>^ £-*fl Jl^« A}-g- 

» M-Bfvfl ^o-|rf(Al-^oilA-l Mn^r «J^1 te^^H^(raaltodextrin)*, IMn^r 
S^^HfKisomaltodextrin)# S^l^M, JL^<^°H, 1-5 Ji^-i- ^^-a]tJ ^ 7) 

^ ^1^1 3J°H, 6-10 5)l£l^r 7l^^r wV-g-A]^ %o]t\-. is)- 6 efl-y^r ^^-uzj- 
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jLi SH-^-i- 44 9 Sl^. ±L<*|^JI, 5^ 10 31 <^ o]^ 

^4 Jl^ til--^^^- ±L<*|^4.). 

£ 5^ £-€^3 Jl^4 *H^^]444°1B<>11 tfl^ ^H^^H ^# 

^^es^o]^]- tiling ^4# ZLSflS^ 44^ 3H4. 
[i£^4 ^^j. 

<6> ^ ^tgo. ^ ^.-gfl 7>*H, Ir-g-^ #^^1 ^4 

^Hl 4«r ^14. iL4 ^»7fl ^ t^^r #43. ^ ^1^4 «4H. ^fl^ 7>4 ^Bfl 
^714 ^~g-^>4 3^ "f^tb 7>4 ^ >fl3E:A] 

^1 ^ 3H4. 

s. °1^|^4. #4a^ ^iL 4^ 4-4 ^ ^Wd-g-^ 3=*r ^€ 

(mutan)AS, #43. 4 20%# 4444, -fi-^14fe- ^Jl ^<?i ^ 44°1 

4. iS|S3^i ^^(S^e^ococcws /nutans)^} 4*11 ^#4^ ^-¥-^4 <£^* * 

§11 W-ifrfr "&4-1.3, ^4-1,4, ^4-1 , 6-D-#^4°l S- ^SLS. o)^o]^\t]- 
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Streptococcus mutans){^\, S. mutans)$\ ^3h& ^l^Hzr U-^H <>} ^jij , o]^- 

^^^^1 % tiV^o] A$ 7 )2^ 7^ ^4 tfl7l^.^^ ^-3}-g-0| ^S>C|-. 

<9> n]^-^ 5,741,773^1^ ^^H. ^ #^^1 S^tt #^^^^H.5.^^ol^ ^1- 

^1^>31 ZL&m-, o] ^ «l-Bll^o> ^ 

<io> ^ #5^3.^1 ^ <>H ^€ #s}3^| £-i=fl» Jfl-SH t^-oj:^ ^3.0} cftg-^. 

s-^ ^s. 10-0358376; ^l^t*) 6,485,953). #7l ^ ^ ^^i=. Jl^§ 

^-tir^fe v\s$^r(u P omyces starkeyi KFCO11077)2f =L ^ S.^}^ S^S^l 

<n> -B}^, #e)-3. -M-^AS ^ &ul, iLtf -f^fj- -g-^Jl^Hl- 
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<12> ^ ^ 7s}^ %7] J|-*|(^ifl^-*| ^ 10-0358376)^*1 A>-g-^>^ 

Lipomyces starkeyi KFCC-11077)5L^ <S<^ s.^, ^ ^MHH^ Jl^ 

tfl^Kl^- 10-2001-48442). 
<is> o]oil tcj-ei- jit} l-^a. ^ ^*fl^ 7>*H , «V^*»flfe- ^ 

% ^12:^1 ^^Hf3r AV-8-€ <r ^iB^: 

7fl^ ^A7} ^tf. 

tg^ o^^^^. 3-*l)«Hr 7}*M -*K^ & 

M-B}-^^ ^flS^r Jl^ ^ n jLi* S^Hf -B-^^>« ^fl^Kr 
<i5> cf^ s.^^ ^"71 -fr^U}-!- ^^Kr ^fl^Kr ^H 1 ^. 

<ie> a cj-s -^-71^1 Jl^> £ ^*Kr afl^^fe 

<17> 3E t}S- ^-^^r #7"|£j l±f if-^l-^r -R-§-tt 3y§#-£r ^l^} 

<18> Jfr 7 ]d\ ^-£- ^^-71 ^1 ^ 1^ i^Kr 

£ 7}^ ^ S:*fl«Hr lit 
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<19> ^-7} ZL^^ ^o]^, o]s.^ s^*>^ *\<£ ^ 2 

<20> ^ ^.^^ ^l5L* ^ll^W. 

^*fl S.^ ^ ^ 3L^» i^}^ S^-M: 



<22> 



<23> m. ^ jl^ tfls^^s ^7H1°1^; lsd) -8-^7}# <£ 

71 ^*H, el^HAfli ^n°}U. starkeyi) % ^H^l ^7}^ *ti*HH ^ ^ 

^ «5KA)+ RNA«- ^^31, <^7HH ^l^-77>^ <£&\# vz\+^& &n -fr^r^ & 

oHi:^ °l-§-^r°} #5l7HH^o} o^]^-e]^ ^.^ ^(conserved region)^ 

Sej-ol^f PCR# ^fl ^ 1.1 kb^ PCR ^5^. °1 °l-§-^H 

5'RACE^- 3' RACE* ^llr -ft- ^7}* ^^cf. *1 -f^7}» PCR^ 

*sr>^ A}aSPl^li ^lefltil^o|-o]l(5. cerevisiae) pYES2<^l ^^ji, 5. 

cerevisiae INVScl^-S ^ ^^«-( trans format ion)^ ^^^i^l* QUA- S. cerevisiae 

^S^.^(galactose)7> ^7>^ Hfl*H*| Ir^r ^H^o] 
■sfl^l^ «H°lS.-f (halo)7> pYLSDMr 
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<24> eji^V^A)]^ ^4?H o] (Lipomyces starkeyi, °]^}, L. starkeyi^ ^)^r ^^S^hS: 

<a£-^^H^i]ols( E c 3.2.1.11)4 ^-^sflo]^ ^^4^- 

&4- 

<25> ^ t£\^^^}°}^ ^}£\-5tJL$r nl^#ofl ^a>s1^ ^H4^1°l^r ^ 

til^^S. -ft-SL^ &4. ^*Kr ^BeHH^ ^ o>Tg5l]ols 

^^HsKr L. starkeyi ATCC 74054^- iUl^ 4 ^-^(^^ 5, 229, 277), <>1 *1^#°1 
^a>^ =fr3Sli ^ *>-g-*H 371^ *]^H4* ^ 

^_o S ^.^1^1-^4. ^tg^ Lipomyces starkeyi KFCC-11077* <>l-g-i!r}-<*| 
4 ^fl-g- ^ &[ir ^AHlo]2, Jl^» ^^HHr ol^#4, °1 Jl^, 

6,485,953(2002.11.26), ^ 10-0358376(2002. 10. 11)). 

<26> ^- ^-^^>(/ 5 ^2)s.«-Bl ^#3^ J^^r ^S^r-fr £r*fl^ ^ 4^4 ^-g:, * 

-8-^ fl-^fl-i- **fl*Hr 51^14. ^gety rc)-^ ^^.7H1°1^^ ^H4^8: 

*1 5^ ^ £-*l 64^* ^#«:4. 
<27> i^rgo]! 4^- #^7H1°1^ Si^r ^44^1 <?1 31 4( levan)4 <>l-^4^: ^-sfltb 

^ #43. ^€"31 S44(fructan):E Jl43^- €-«fl^r t &4- 

<28> 444 ^ ^^^] tcj-s. -i-s^HH^ Jl^^t #^-44 #^4* Jl 

4^ £-*flt!:4. SEtb #^44 ^l^ -§-^* XI«flH-^.s.*f| 1-43- ^*fl*M4 *8 

^4 §43-1- *)l7m =^ XlS-S^., #*1 aflHH Jl4^°14. 
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<so> SE^r ^^HM^* ^a>^ -fr^*}* Aifl-^ X2)^d\) sh*l 

12-1 24<£*}S, ^t!: 1 ?!^- tfl^A] -fM£^-6fl <£^i -fi-^^«g(KCTC)^ 7l^>^ 

31 KCTC10574BP* ^<*|^&t} 

<31> g:^. #^?HH^ Jl^i* ^#*Kr 3Hch 

yfl^^ o.S^-B] #^7H1°1^ JLdt* sl^Kr 3} o.s pYLSDlS^-E-] ^£)7> 

L il °1 S Jl^i^- Z. starkeyi KFCC-11077^1 ^1 ^b^HHs^ o.S ^g-^r 



RNA £-5} g #e)7H]o]^ ^^j. ^ DNA £ ui (donor )S A>-g-^ 

■3-^: Lipomyces starkeyi KFCC 110775. ^^HeHl o]^^ eflol^o] ^ 

L. starkeyi KFCC 11077^r 28°C<^H S7l^£l LMD «fl*l» °l-g-*H Ufl^^j-Sl 

t=h LMD Hfl^]S^^ l%(w/v) ^Hfh l%(v/v) -g^, 0.3%(w/v) JlS.^##o]^ ( n}v|l 

^ ^-6n 2 %(w/v) MgS04-7H 2 0, 0.1%(w/v) NaCl , 0.1%(w/v) FeS04- 7H 2 0, 0.1%(w/v) MnS0 4 
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•H 2 0, 0.13%(w/v) CaCl 2 -2H 2 0^T=f. Escherichia coli DH5a^- pGEM-T easy (Promega, USA) 
l-Bj-^lJE.^ ^til^o] DNA ^7l^<l ^Sfl ol-g-^l-^tq-. S. cerevisiae INVScl^ 

#sl^lo]^§ ^-§>7l pYLSDl^ ^MlSS. A|~g-£|533i, YPD (yeast extract 

lOg/1, peptone 20g/l and glucose 20g/lHH «fl^ S. cerevisiae «fl^ ^ ^ 

B^(SD), ^ ^l(SC) =LB\31 YPD ^~g-*}5M. 

^ ^ q-^* £r*fl*Hr *\}^] ^-g-il^Sl -fj-g- 

*r ^l^Sl S^^r ^Kr 7l^<=>>^ ^7H1 

<H^*| <&?)} ^ ^14. 

<35> ol§> s-^l-cr) ^tg o. ^ ^T^^-rf. 

<36> ^^Hl l: L. starkevMM do1v(A)+ RNA ^ 

<37> starkeyi IffCC-11077^- LMD tifl*H 28°C , 36Al# «fl<M!: ^ 

7) ^h^, ^^^(6,500 x g)» AflS. ^(pellet)* ^lS. €91 

^ GIT-g-^[4M t^W^ ol^H^l^HHH, 25mM d^-g- e efl o] 3 ( pH 7.0)], 0.1% 
DEPC ^5]^ ^*r<*fl ^■ < ?1 0.5% e]-fS.^A>^^(iauroylsarcosyl), 0.1M 2-^^-S^l 
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^%3L, a}7H ^>o.S ^Bfl^ = ^ ^<2] 2)l^(pH 4.0)* ^7>*H 2^r^r Ir^^r 

^^^-^§>^ o]^s^^.^- ^ 7>«M ^1 RNA«r ^^M^f. mRNA^r * 

e^ia^i efl^Coligotex resin)* ^-B^r^, ^€ ol igotex-raRNA ^-^MH^ ^r^}^ 
(01 i got ex mRNA kit, Qiagen). 
<38> SM<1) 2: LSDl^l RT-PCR 

<39> sliE iE^H cDNA ^r^ZL-dT , T18NN 

(S'-GAGAGAGAGAGAGAGAGAGMCTAGTCTCGAGTTTTTTTTTTT^ -g-^r<^ L. starkeyi^ 

A% 0.5 g ^1 #31 RNA» ^^r^-g-^l 3*fl ^l^HW. ^Hte cDNAtt 

#sl7HH^» iS^Rr <$7}*\<£°] HJf« ^^-^^ ^l-g-^i=r. tq^vilefloiH Se^H^ 
DC-F^f DC-R^ iL<& ^Tl^M ^fl2|-^cf. ^tq-PlJEL X\ 

TWWH(D/N)(N/S/T) (il^ ^ I) ^ YKQVG(S/A) ^-^ V) <>l-§-3H 

Hej-^H DC-F (5 , -ACCTGGCA(T/C)AG(A/G)(A/T/G)(A/C)(C/A)-3 , )5^- DC-R 

(S'-GCG/OCC/DCT^CCCG/OACCTGCTTCA/Gm-S')* ^^-sr^Ji, °] H^H* A>-g-^-<^ PC r 
* ^lSM i.i kb^l #5]7Hlol^ DNA^I ^(fragment)* ^M^r^. PCR ##^r 
AccPrepTM gel extraction kit (Bioneer, °]-%-^ °}7}S,^ ^ ^rSl^r. 

€ PCR ^>#^r pGEM-T easy vector (Promega, *1^-)°11 sMtIH^ -^XI^ji, DNA <g7H<l 
&^Sr ^7ls3|-«f^^(KBSI)<=>ll ^sl^HH^l -fr^r* <^7l 

1.1 kb -fr^H cDNA^ ^tfr 3.71 ^ #5l7HH^ -a-^7># <£&^. 

<>H 5'RACE (rapid amplification of cDNA ends)^ 3'RACE* ^l^rSfe^ , 5'full RACE Core 
Set^r 3' full RACE Core Set (TaKaRa, ^)# ^--§-*r$t^. 5'RACE« 5' 180 
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bp^l PCR -tir#^ ^ a&jl, 3'RACE# **TH 900 bp^ -Sbi-fr <2<H Sf 2 kb^l ^^Hl 

<40> ^a]^1 3: ggLZfcjjglg: f^Zh^ gZ] ll $M^iMJ^ 

<4i> <§7H<g^ He)-^l2= DNA^ HJ-'M § w l^r$! 

^f. <^7l*)<g^H^ £Hr^r GeneAmp 9600 thermal cycler DNA sequencing system(model 373-18, 
Applied Biosystems, USA)4- °l-g-^M ABI PRISM Cycle Sequencing Kit(Perkim Elmer Corp. 
USA.)* oj-g-^H £ 1, =LZ\JL a|<1 s-s. i ^ 2^1 ^ifl^cf. 

< 42 > #Sl7Hl 0 l^ -n-^7}» 7}x]5L $X$= DNA 1824 bp^l ^7)S. 

^ 42«i^ ^#3l-$-B]^ a]3|- S€-(ATG)-2.S^-B] 1868 ^ £1*1 ^1 ^ -2€-(TGA)7 r *l 

£1*1 -fr^r^ o^l^X]^ 6087flS 9X51, &7}^ Tfl^H 67.6 

kDa^lT=f. 

<43> ^aH1 4: 5. cerevisiae^?] pYLSDl (pYES2-LSD1) *fl<3- ^ 5. cerevisiaeS.^ gLlLSi 
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<44> L. starkeyi% YPD^l ufl 6 ^ ^ 3^*1-31, XI ^ DNA^ Schwartz and Cantor^ 

^l>l*H ^-^rSt^r. M^NMS -fHSl^K/sdM ^fl^Rr DNA Taq DNA 

polymerase^)- #5} J^fr#2|l_2.BH^ H^]d] DX-F: 5 ' -GTCCCiTGAGCTCCCAAC-3 ' 

^ 3) DX-R: 5 , -TCMCTAGAATTCATGMCTTCC-3'(>| < l^-^- 4)» ^l^-^><^ PCR-fr *r*8*r$^. 
DNA ^£ €^(94TC, 130, ^^(52°C, 1^0, <£^(72°C , 2^0^ 303=| PCR 4 

#^ pGEM- T easy vector^ ^°}7))°}&, $^«r #5^^1^« 
£coRI°.S. PCR ^r*^- ^^3L, pYES2 ^ (Invitrogen, USA) £tb £ccRI-£-S. ^3 

^rf. ^-f ilH-el-oiTflo'l-^ HM^M CIAP# ^Bl* ^ PCR ^sj- sfolTfl 

o]^>ji, ^^StS: M #S.^-ir ^Al^ZL, ZL ^32f P YLSD1# *fl*N-$^. 5. 

^l^^SNl^- -fh£.Hl)*l (induction medium : 2% galactose, 0.3% blue dextran *MHr}31 -fB} 
SC)^1^1 -S^W. 30°C<H1*1 2-6«J# W-i- ^ ^H^o] 7}^§1] 

7> ^^Bj^ f^t #^ pYLSDl^-S ^rSl^r. 

<45> -^AHl 5: ^g-I^T-uflol^ -ft-?^ jtgj ^ £U 

<46> #31°] S ^Hl^ %^o] Ol<%Vl «S.o. ^6fl ^A-^ ^0)i5}7} ^ *M , ^ 

^-S^(galactose) -fr5L( induction)* ^m^. 2%^ i^S.^.^- 1% 

^S^CglucoseH |7}^ SC ^^«fl^l 50 mHl 0D 600^1^1 1°1 3^-§- ^ ¥1 30°C«1H 

72^1^1; nfl^r^. €^^-el(5000 rpm, 5 €0* sl^r^JI, 5 ml^ 20mM 

^olH/^^olH W]5S|(pH 5.5H1 ^-^^f. 0.45 mm -frB] 0.1 gSr ^7Hr ^ 3^-^r iL^! 
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^-ir <M^}$^-. €-8 3:3 (6000 rpm, 2 £•) ^ 4^ ^##^1*1 S^^^ 

«^^l^^l^s1«(PEG, MW=150, 000-20, 000)* ^7>^H 4°C<^H ^-§-*l^ ^1^4. 
o) PEG ^#<^ 20mM AlHeiHH/^^lHH tf|3£|(pH 5.5H ^*>^^ ^sflo] o^o] 

^$131, <s] M ^tb ^H-*}^. °1 1% 

^^HB^vilo]^ l : is. 16^?K§^ ^-§-^l?l «^^r aHl^St^. 

<47> ^XHl 6: 

<48> ^(Reducing value)* ^f^\7) , ^-wH^i^o] vflolH 

(copper-bicinchoninate) ^l-S^}^. ^r, lOOfA =f-^-*\°] ^liS^l tfl o]H Al<^sJ- 100 

Jli tbg-<^* ^7>tt 80°C<>TH 35^71 ^-§-^1^1 3£ ^ 15^51 *l^^h ^- 

e]ZL 560nnHH ^?>}<%^. #e)?HH^ ^^^^0]^ %^,g- 2% ^ 

S^Rr ^t^l S.^* ^7>^H 37°C<HH 15^-7} ^l^S. 

^8*H ^HeHM^ 1 -fKlH*r ^j^Hft-i: 7l^S 37°C<^H l£- ^ 

-g-X|^* nfl ol^ S ^.^ 1 U mol^: ^M^Rr SifAS 

<49> ^aHI 7: ^-g^Hilol^ dH. ^r£^l tfl-?V ^ 

<50> #B^HH^ tj)/.E^|olx 3^ plfe pH 4.1 - 7.7^1 
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a>-§-*><*| ^TSj-sar}. pH ^^^r 22TC<*IM 3*m ^ltt 

<5i> s]^ %# ^rJ£^r ^£(10 - 60°CH 16*1 *#<H €■ ^, ^r-g- # 

£# ^S>Oc) ^is^O.^ <&^#£r £r£(10 - 60°CH Jli* 3*1 ?> ^ ^ 

^, ^ ^8*M ^V^ 1 ^. 

<52> ^riHeNMS %*j-£r pH 5.5^1*1 %^^r pH 5.0-5.7^*1 s)^ 



#^ 80%°l*Mr 2, XI). 
IS 1] 

^•^?WlolS ^ ?V^,H1 W OH 213}- 






33 pH 


5.5 


"ttW pH ^ 


5.0 - 5.7 



<54> #71 S.O)}*] pH *H%^ol S7l %#^1 80% 6]#oi ^ o. ^nl^tq.. 

<55> M-Bl-xfl^ ^5L^r 37TCSa^, 37*C°1*HH 27] %*j^ 80% °1*M: 

-fr^l^^CS. 3, I£2). 
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13. 2] 














^37 



<57> -#7] Si^i ^M*^ 0 ! 80%ol^l-oi ^Pl^-Cf. 



<59> Jl4i^ 7}X] 7l^o1] tfl^ 2:A>^>^r]-. ^iB$4 =7^-g-^ ^.^3-, 

#^^r o]^o]l i % ( w /v)^ jl^*} f^*fl*^ ^-g-^ j:^^on^ 

^JLS. 37°C<>1H 16^m Al^l J^, 7}^n A>#^ ^^^rf. 31^-71- 

7}^§fl ^iBt, 3l#(D-^S.^(fructose)7> £-2,6.2-5. 

(D-^£^7> JP-2,1^ ^-^(D-#^^7> a-l,3AS 4^ 

^ o.l%, 19.3%, 24.2%, 17.0% ^-^r$-^l (branched) 
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<ei> -as, pYLDSi^l^i #s^Hl°l^ Jl^M *3B ^H3* ^o>^.7l ^-§V<*| 

o^cf. 100%S ^r^T-^^: ufl , £-«fl^8: 54%, ^-^^ 8%, 3]«hSr 3%, 
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<62> IS. 3] 



3 #tn*l ^*fl¥ 



7|H 






2-5" s tar key i 


LSD1 -g-5^1-v||ols 




100 


100 




92 


54 




16 


8 




22 


3 




18 


7 



<63> ^AHI 9:^-olH.^-Alo>gl-^-olm(HA)^ ^^gH^I^ ^ 

<64> ^ ^^HH *!^J15. fl«H #^ ^ 9X$= ^ "fl^l ^ *M M 
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Er°lH(Bio-Gel HTP, Bio-Rad Laboratories, Richmond CA)# 10 mM 3E.^HH ^3J)( P H 6.8)^1 

^l^St 1 }. ^-b^HH^-i- ^§-g-aH -S-sfl^H 200 ^ HA^ 

jr^^. 60^- ^X|^r4. S^*] ^ jLdb« ^<H^ 1 M NaCl* £ft 

10, 50, 100, 200, 300, 400, 500 raM i^HB ^(pH 6.8)-& <=>l-8-*H &$m°-S. 

<65> £ 56)|^ iLo]^ ^Jazj- ^o] -gs^HH^^ ^>o]^^-a1o]-2)-^o]e 300 mM^lM -§-#^|& 

<66> ^-7lfb ti>^- ^-o] Lipomyces starkeyi ^-Sr^fe #^?> 

vflolsCEC 3.2.1.11)^ ^ 70 kDa 3.7]*! ^ ^^jI, PCR* ^^r DNA ^7l^t £ 

^ ^4, 1824 bp^l <$7}3. *>M-^ ^ H31<3(0RF)* 7>*1_EL ^ 

^ ^£ 4r#*r^ 6}^^ 60871] S SUa. ^-7>^ 67.6kDa<=l&^r. 

ol^^£Bll^^^# 0.1%, 19.3%, 24.2%, 17.0% ^^r^, ^ € 

7] ^-sfl o=|&| 7 >^1 JH^r*} ^^1^-4 ^V-g-Al^l ^2)-, ^3). ^ a-l,3-D-# 
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<68> ^ofl afl^^r JL4i^ -f^tt ^ ^^11^4 ^-sfl^g- 7>^ *1 
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1] 

[3^8" 2] 

3] 
4] 

*)1 3^1 &<H>*1, -^-71^1 ^la^ 41 Hi^ *L«Wi*l 33* ^ 
[^^J- 5] 

ce/w/s/ae) (KCTC10574BP, 2003. 12. 24)<a %-$r ^JlS Afla. 
6] 

(a) *ll 3^ 4£f ti^Kr #3]; 

(b) ^71 ^i^Ai ^-sHr #7fl; ^ 

(c) Jl^# *<WRr #3]* SL^Vfe ^*U€ ^ ^--g- 
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8] 

9] 

10] 
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IS- la] 

1 tgggtg tgtcccttgctctgpcaacg ttgttgattgttttx:atgacattaatctacgtgc 

1 Met Thr Leu He Tyr Val 

61 cttcaatatttacaatggtcccctcaatcacacggattgtactggttaacattctgttgg 

7 Pro Scr He Phe Thr Met Val Pro Ser lie Thr Arg lie Val Leu Val Asn He Leu Leu 

1 21 cgacgttggttttgggagctgcagtccttccacgagacaacagaactgtttgcgggagtc 

27 Ala Thr Leu Val Leu Gly Ala Ala Val Leu Pro Arg Asp Asn Arg Thr Val Cys Gly Ser 

181 aactctgcacatggtggcacgactccggcgagataaacaccggtactcctgtacaggcag 

47 Gin Leu Cys Thr Trp Trp His Asp Ser Gly Glu He Asn Thr Gly Thr Pro Val Gin Ala 

241 gaaacgttcgacaatcccgaaagtactctgtccatgtgagcctggcagaccgtaaccaat 

67 Gly Asn Val Arg Gin Ser Arg Lys Tyr Ser Val His Val Ser Leu Ala Asp Arg Asn Gin 

301 tctacgactctttx:gtatatgaatcgatacctaggaacggcaatggcagaatttattctc 

87 Phc Tyr Asp Scr Phe Val Tyr Glu Ser He Pro Arg Asn Gly Asn Gly Arg He Tyr Ser 

361 ccaccgacccacctaacagcaatacattgaatagtagcattgacgacggtatatcaatcg 

107 Pro Thr Asp Pro Pro Asn Ser Asn Thr Leu Asn Ser Ser He Asp Asp Gly He Ser He 

421 aaccatctctcggcatcaacatggcttggtcccagttcgaatatagacgagatgtcgaca 

127 Glu Pro Ser Leu Gly He Asn Met Ala Trp Ser Gin Phe Glu Tyr Arg Arg Asp Val Asp 

481 ttaagattactacaatcgatggctcaatattggatggccctttggacattgttattcggc 

147 Ho Lys He Thr Thr He Asp Gly Ser He Leu Asp Gly Pro Leu Asp He Val He Arg 

541 cgacttctgttaagtactcagtcaaaagatgtgtgggtggtatcattattagagtccctt 
167 Pro Thr Ser Val Lys Tyr Ser Val Lys Arg Cys Val Gly Gly He He He Arg Val Pro 

601 atgatcccaatggtcgaaaattctctgttgagttaaagagtg acctttacagttacctct 

187 Tyr Asp Pro Asn Gly Arg Lys Phe Ser Val Glu Leu Lys Ser Asp Leu Tyr Ser Tyr Leu 

661 ccgacggttcgcaatatgtgacctx:tggagggagcgtggttggtgtggagccaaaaaatg 

207 Ser Asp Gly Ser Gin Tyr Val Thr Ser Gly Gly Ser Val Val Gly Val Glu Pro Lys Asn 

721 ccctggtgatctttgccagccctttcttgccacgggatatggttcctcatatgacaccac 

227 Ala Leu Val He Phe Ala Ser Pro Phe Leu Pro Arg Asp Met Val Pro His Met Thr Pro 

781 acgacacccagacaatgaagccgggcccaatcaataatggggactggggttcaaagccta 

247 His Asp Thr Gin Thr Met Lys Pro Gly Pro He Asn Asn Gly Asp Trp Gly Ser Lys Pro 

841 tactctacttcccgcctggcgtatactggatgaacgaggatacctctggtaaccccggga 
267 He Leu Tyr Phc Pro Pro Gly Val Tyr Trp Met Asn Glu Asp Thr Ser Gly Asn Pro Gly 

90 1 agctcg gctcaaatcatatgcggctggatcccaatacctactgggtccatctagccccag 

287 Lys Leu Gly Ser Asn His Met Arg Leu Asp Pro Asn Thr Tyr Trp Val His Leu Ala Pro 

961 gagcctatgtgaaaggagccattgagtatttcacgaagcaaaatttctatgcaacgggtc 

307 Gly Ala Tyr Val Lys Gly Ala He Glu Tyr Phe Thr Lys Gin Asn Phe Tyr Ala Thr Gly 

102 1 atggcgttctctcaggtgag aactatgtttatcaggccaatgcagctgataactactatg 

327 His Gly Val Leu Ser Gly Glu Asn Tyr Val Tyr Gin Ala Asn Ala Ala Asp Asn Tyr Tyr 

1081 ccgtcaagagtgatggcacaagcttgagaatgtggtggcacaacaaccttggaggcggtc 

347 Ala Val Lys Ser Asp Gly Thr Ser Leu Arg Met Trp Trp His Asn Asn Leu Gly Gly Gly 

1 141 aaacatggttttgcatggggcccaccattaatgcaccgccgtttaatacgatggacttca 

367 Gin Thr Trp Phe Cys Met Gly Pro Thr He Asn Ala Pro Pro Phe Asn Thr Met Asp Phe 

1201 acggaaactctaatatttccagccggattagtgactataagcaggttggcgcttattttt 

387 Asn Gly Asn Ser Asn He Ser Ser Arg He Ser Asp Tyr Lys Gin Val Gly Ala Tyr Phe 

1 261 tccaaacagacggaccggagatctacgaggacagtgttgtccatgacgtcttctggcatg 

407 Phe Gin Thr Asp Gly Pro Glu He Tyr Glu Asp Ser Val Val His Asp Val Phe Trp His 

1 321 ttaatgatgatgccatcaagacatattattccggagcttcaatttcacgagcaaccatct 
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427 Val Asn Asp Asp Ala He Lys Thr Tyr Tyr Ser Gly Ala Ser He Ser Arg Ala Thr He 

1381 ggaggtgtcacaatgacccgatcatacagatgggctggacgtcacgaaatctcaccggaa 

447 Trp Arg Cys His Asn Asp Pro lie lie Gin Met Gly Trp Thr Ser Arg Asn Leu Thr Gly 

1 441 tcagcattg ataacctgcacgtcatccacacg agatatttcaaatctgaaacagtggttc 

467 lie Ser He Asp Asn Leu His Val He His Thr Arg Tyr Phe Lys Ser Glu Thr Val Val 

1501 cttcagcaatcattggagcgtctccattctacgcaagtggaatgactgttgatcccagcg 
487 Pro Ser Ala He lie Gly Ala Ser Pro Phe Tyr Ala Ser Gly Met Thr Val Asp Pro Ser 

1561 agtccatcagcatgaccatctctaacgtggtgtgtgagggtctatgcccctcactgttcc 

507 Glu Scr He Scr Met Thr He Ser Asn Val Val Cys Glu Gly Leu Cys Pro Ser Leu Phe 

1621 gtatcactccgcttcagagctacaacaaccttgttgtcaagaacgtggcctttcccgatg 

527 Arg He Thr Pro Leu Gin Ser Tyr Asn Asn Leu Val Val Lys Asn Val Ala Phe Pro Asp 

1681 gactgcagacaaatccaatcggaataggagagagcattataccagcagcttccggctgta 

547 Gly Leu Gin Thr Asn Pro He Gly He Gly Glu Ser He He Pro Ala Ala Ser Gly Cys 

1741 caatggacttggaaatcacaaactggaccgtcaaaggacaaaaagtcaccatgcaaaact 

567 Thr Met Asp Leu Glu He Thr Asn Trp Thr Val Lys Gly Gin Lys Val Thr Met Gin Asn 

1801 ttcagtccgggtcacttggccagttcgatatcgatggttcatactggggtcaatggtcca 

587 Phe Gin Ser Gly Ser Leu Gly Gin Phe Asp He Asp Gly Ser Tyr Trp Gly Gin Trp Ser 

1861 taaactaaagctattcccattcacctgagtattttcgtgggttcaatgagttcttgttac 

607 lie Asn * 

1921 tgatggggcccttgctagtggtaaaagtagagggacttgtcctcgccgggcgccaaggaa 
1981 gttcatgtcttctagttgaa tagtatttiztttcttctctctcgttaaaaaaaaaaaaaaa 
2041 aaaaaaaaaaaa 2052 



[S. 2] 
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5] 

100% 



80% 



m 

3:0 

an 

<0 



40% - 



20% - 



0% 




□ LSD1 S|^eHJ-m0|2? 

mmuMEim ai^ssmiois 



10 50 100 200 300 400 500 

a^EllOl^ fe£ (mM) 

<110> KIM, doman <120> Protein with the hydrolysis of mutan, inulin and levan, 



gene 



encoding said protein, the expressing host cell and methods for 



producing said protein <160> 4 <170> Kopatentln 1.71 <210> 1 <211> 608 < 
212> PRT <213> Artificial Sequence <220> <223> S. cerevisiae/pYES2-LSDl <40C 
> 1 Met Thr Leu He Tyr Val Pro Ser lie Phe Thr Met Val Pro Ser lie 1 



10 



15 Thr Arg lie Val Leu Val Asn He Leu Leu Ah 



Thr Leu Val Leu Gly 



20 



25 



30 Ala Ala 



Val Leu Pro Arg Asp Asn Arg Thr Val Cys Gly Ser Gin Leu 



35 



40 



45 Cys Thr Trp Trp His Asp Ser Gly Glu He Asn Thr Gly Thr Pro 



Val 



50 



55 



60 Gin Ala Gly Asn Val Arg Gin Ser 



Arg Lys Tyr Ser Val His Val Ser 65 



70 



75 
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80 Leu Ala Asp Arg Asn Gin Phe Tyr Asp Ser Phe Val Tyr Glu Ser lie 

85 90 95 Pro Arg Asn Gly Asn Gly Arg He Tyr Ser 

Pro Thr Asp Pro Pro Asn 100 105 110 Ser 

Asn Thr Leu Asn Ser Ser He Asp Asp Gly He Ser He Glu Pro 115 

120 125 Ser Leu Gly He Asn Met Ala Trp Ser Gin Phe Glu Tyr Arg Arg 

Asp 130 135 140 Val Asp He Lys He Thr Thr He 

Asp Gly Ser He Leu Asp Gly Pro 145 150 155 

160 Leu Asp He Val He Arg Pro Thr Ser Val Lys Tyr Ser Val Lys Arg 

165 170 175 Cys Val Gly Gly He He He Arg Val Pro 

Tyr Asp Pro Asn Gly Arg 180 185 190 Lys 

Phe Ser Val Glu Leu Lys Ser Asp Leu Tyr Ser Tyr Leu Ser Asp 195 

200 205 Gly Ser Gin Tyr Val Thr Ser Gly Gly Ser Val Val Gly Val Glu 

Pro 210 215 220 Lys Asn Ala Leu Val He Phe Ala 

Ser Pro Phe Leu Pro Arg Asp Met 225 230 235 

240 Val Pro His Met Thr Pro His Asp Thr Gin Thr Met Lys Pro Gly Pro 

245 250 255 He Asn Asn Gly Asp Trp Gly Ser Lys Pro 

He Leu Tyr Phe Pro Pro 260 265 270 Gly 

Val Tyr Trp Met Asn Glu Asp Thr Ser Gly Asn Pro Gly Lys Leu 275 

280 285 Gly Ser Asn His Met Arg Leu Asp Pro Asn Thr Tyr Trp Val His 

Leu 290 295 300 Ala Pro Gly Ala Tyr Val Lys Gly 

Ala He Glu Tyr Phe Thr Lys Gin 305 310 315 
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320 Asn Phe Tyr Ala Thr Gly His Gly Val Leu Ser Gly Glu Asn Tyr Val 

325 330 335 Tyr Gin Ala Asn Ala Ala Asp Asn Tyr Tyr 

Ala Val Lys Ser Asp Gly 340 345 350 Thr 

Ser Leu Arg Met Trp Trp His Asn Asn Leu Gly Gly Gly Gin Thr 355 

360 365 Trp Phe Cys Met Gly Pro Thr lie Asn Ala Pro Pro Phe Asn Thr 

Met 370 375 380 Asp Phe Asn Gly Asn Ser Asn lie 

Ser Ser Arg He Ser Asp Tyr Lys 385 390 395 

400 Gin Val Gly Ala Tyr Phe Phe Gin Thr Asp Gly Pro Glu lie Tyr Glu 

405 410 415 Asp Ser Val Val His Asp Val Phe Trp His 

Val Asn Asp Asp Ala lie 420 425 430 Lys 

Thr Tyr Tyr Ser Gly Ala Ser lie Ser Arg Ala Thr lie Trp Arg 435 

440 445 Cys His Asn Asp Pro He He Gin Met Gly Trp Thr Ser Arg Asn 

Leu 450 455 460 Thr Gly He Ser He Asp Asn Leu 

His Val He His Thr Arg Tyr Phe 465 470 475 

480 Lys Ser Glu Thr Val Val Pro Ser Ala He He Gly Ala Ser Pro Phe 

485 490 495 Tyr Ala Ser Gly Met Thr Val Asp Pro Ser 

Glu Ser He Ser Met Thr 500 505 510 He 

Ser Asn Val Val Cys Glu Gly Leu Cys Pro Ser Leu Phe Arg He 515 

520 525 Thr Pro Leu Gin Ser Tyr Asn Asn Leu Val Val Lys Asn Val Ala 

Phe 530 535 540 Pro Asp Gly Leu Gin Thr Asn Pro 

He Gly He Gly Glu Ser He He 545 550 555 
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560 Pro Ala Ala Ser Gly Cys Thr Met Asp Leu Glu He Thr Asn Trp Thr 



565 



570 



575 Val Lys Gly Gin Lys Val Thr Met Gin Asn 



Phe Gin Ser Gly Ser Leu 



580 



585 



590 Gly 



Gin Phe Asp He Asp Gly Ser Tyr Trp Gly Gin Trp Ser He Asn 



595 



600 



605 <210> 2 <211> 2052 <212> DNA <213> Artificial 



Sequence <220> <223> S. cerevisiae/pYLSDl <400> 2 tgggtgtgtc ccttgctctg 



ccaacgttgt tgattgtttt catgacatta atctacgtgc 



60 cttcaatatt tacaatggtc 



ccctcaatca cacggattgt actggttaac attctgttgg 



120 cgacgttggt tttgggagct 



gcagtccttc cacgagacaa cagaactgtt tgcgggagtc 



180 aactctgcac atggtggcac 



gactccggcg agataaacac cggtactcct gtacaggcag 



240 gaaacgttcg acaatcccga 



aagtactctg tccatgtgag cctggcagac cgtaaccaat 



300 tctacgactc tttcgtatat 



gaatcgatac ctaggaacgg caatggcaga atttattctc 



360 ccaccgaccc acctaacagc 



aatacattga atagtagcat tgacgacggt atatcaatcg 



420 aaccatctct cggcatcaac 



atggcttggt cccagttcga atatagacga gatgtcgaca 



480 ttaagattac tacaatcgat 



ggctcaatat tggatggccc tttggacatt gttattcggc 



540 cgacttctgt taagtactca 



gtcaaaagat gtgtgggtgg tatcattatt agagtccctt 



600 atgatcccaa tggtcgaaaa 



ttctctgttg agttaaagag tgacctttac agttacctct 



660 ccgacggttc gcaatatgtg 



acctctggag ggagcgtggt tggtgtggag ccaaaaaatg 



720 ccctggtgat ctttgccagc 



cctttcttgc cacgggatat ggttcctcat atgacaccac 



780 acgacaccca gacaatgaag 



ccgggcccaa tcaataatgg ggactggggt tcaaagccta 



840 tactctactt cccgcctggc 



gtatactgga tgaacgagga tacctctggt aaccccggga 



900 agctcggctc aaatcatatg 
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cggctggatc ccaataccta ctgggtccat ctagccccag 



960 gagcctatgt gaaaggagcc 



attgagtatt tcacgaagca aaatttctat gcaacgggtc 



1020 atggcgttct ctcaggtgag 



aactatgttt atcaggccaa tgcagctgat aactactatg 



1080 ccgtcaagag tgatggcaca 



agcttgagaa tgtggtggca caacaacctt ggaggcggtc 



1140 aaacatggtt ttgcatgggg 



cccaccatta atgcaccgcc gtttaatacg atggacttca 



1200 acggaaactc taatatttcc 



agccggatta gtgactataa gcaggttggc gcttattttt 



1260 tccaaacaga cggaccggag 



atctacgagg acagtgttgt ccatgacgtc ttctggcatg 



1320 ttaatgatga tgccatcaag 



acatattatt ccggagcttc aatttcacga gcaaccatct 



1380 ggaggtgtca caatgacccg 



atcatacaga tgggctggac gtcacgaaat ctcaccggaa 



1440 tcagcattga taacctgcac 



gtcatccaca cgagatattt caaatctgaa acagtggttc 



1500 cttcagcaat cattggagcg 



tctccattct acgcaagtgg aatgactgtt gatcccagcg 



1560 agtccatcag catgaccatc 



tctaacgtgg tgtgtgaggg tctatgcccc tcactgttcc 



1620 gtatcactcc gcttcagagc 



tacaacaacc ttgttgtcaa gaacgtggcc tttcccgatg 



1680 gactgcagac aaatccaatc 



ggaataggag agagcattat accagcagct tccggctgta 



1740 caatggactt ggaaatcaca 



aactggaccg tcaaaggaca aaaagtcacc atgcaaaact 



1800 ttcagtccgg gtcacttggc 



cagttcgata tcgatggttc atactggggt caatggtcca 



1860 taaactaaag ctattcccat 



tcacctgagt attttcgtgg gttcaatgag ttcttgttac 



1920 tgatggggcc cttgctagtg 



gtaaaagtag agggacttgt cctcgccggg cgccaaggaa 



1980 gttcatgtct tctagttgaa 



tagtatttgt ttcttctctc tcgttaaaaa aaaaaaaaaa 



2040 aaaaaaaaaa aa 



2052 <210> 3 <211> 18 <212> DNA <213> Artificial Sequence <220> <223> 
L. starkeyi DX-F primer (sense) <400> 3 gtcccttgag ctcccaac 
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18 <210> 4 <211> 23 <212> DNA <213> Artificial Sequence <220> <223> 

L. starkeyi DX-R pr imer (ant i sense) <400> 4 tcaactagaa ttcatgaact tec 

23 
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